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Antenna diversity receiving system 



Description 



The invention relates to an antenna diversity receiving system comprising 
an antenna device including a plurality of FM antennas as well as 
controllable switcliing means for sequentially switching through one of 
said plurality of FM antennas via an antenna cable to a receiver upon 
reception of a switching controi signal, the receiver comprising a multtpath 
detector coupled to a pulse generator for generating a pulse signal at the 
detection of multipath interference. Such a receiver is on itself known, e.g. 
from European Patent Application number 0 792 031 and is specifically 
suited to be used in vehicles. 

The reception of a wanted RF broadcast transmitter signal may be 
disturbed or othenvise deteriorated by various phenomena, such as 
multipath reception and/or adjacent channel Interferences, In general, 
multipath reception is caused by signal reflections at and/or against 
envinanmental physical obstacles, such as mountains^ trees, buildings, 
fences and the like. Due to such signal reflections an RF broadcast signal 
may arrive at a certain reception location through various different signal 
paths, Le. in various different amplitude and phase conditions. The 



summation of these multipath signals at the antenna of the receiver 
results in unpredictable signal amplitude and/or phase distorsions* most 




often effectuating In part or complete cancellation of the useful RF 
reception signal. These signal cancellations, hereinafter also being 
referred to as signal dips, strongly depend on the RF carrier frequency of 
the received RF broadcasting signal and on the location of reception. 

Said signal dips severely deteriorate the wanted RF broadcasting signal 
and therewith also the overall signal reception quality. However, a 
relatively small shift in the position of the antenna receiving the wanted RF 
broadcasting signal could already suffice to strongly improve said signal 
reception quality. This solution is used in antenna diversity receiving 
systems of the above type to avoid reception of multlpath distorted RF 
signals. In such antenna diversity receivers use is made of two or more 
mutually apart placed antennas being coupled to an RF Input of a 
receiver. Only that antenna is actually connected to the RF receiver Input, 
having best local receiving conditions with respect to the other antenna(s). 
This antenna, hereinafter also being referred to as actual antenna, will be 
effective in the reception and supply of the wanted RF broadcasting signal 
through the antenna cable to the receiver as long as the multlpath 
distortion at this actual antenna remains smaller than a certain 
predetemiined multipath threshold level. As soon as the received 
multlpath distortion exceeds said multipath threshold level, a change over 
in the RF signal supply to the receiver from this actual antenna to another 
antenna being then positioned at a location with better receiving 
conditions, is initiated. With a proper control of the controllable switching 
means, the receiver is continuously optimised for minimum multlpath 
reception. 

To initiate a proper switching operation resulting in a switch over of RF 
broadcast signal reception from one antenna to a subsequent antenna, 
the known antenna diversity receiving system comprises a multipath 
detector an output thereof being coupled to a pulse generator for 
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generating a pulse signal at the detection of multipath interference. This 
pulse signal is being supplied through the antenna cabte to said 
controllable switching means to initiate the above antenna switching 
operation. This switching operation is repeated if the RF broadcast signal 
received at said subsequent antenna, then being the actual antenna, also 
appears to be affected by multipath distortion exceeding said multipath 
threshold (evel, until an RF broadcast signal is actually received which is 
not affected by such multipath distortion. 

The antenna cable therewith carries RF broadcast signals (from the 
antenna device to the receiver) as well as pulse signals (in opposite 
direction). These signals mutually interfere, in particular ttie pulse signals 
affect the useful FM RF broadcast signals and may become noticeable in 
the reproduced audiosignals. 

It is a first object of the invention to simplify the above antenna diversity 
receiving system allowing for a costeffective implementation thereof, while 
providing optimal signal reception. 

It Is a second object of the invention in an antenna diversity receiving 
system using a single antenna cable for the transmission of both useftji 
FM RF broadcast signals and pulsating switching control signals to secure 
an accurately detection of these pulsating switching control signals and to 
prevent these from disturbing the processing of the useful FM RF 
broadcast signals in the receiver. 



It is a third object of the invention to allow for the reception of various 
types of RF broadcast signals, in particular both AM and FM RF broadcast 
signals while preventing mutual interference between the various signals 
passing one and the same antenna cable, from occurring* 



An antenna diversity receiving system comprising an antenna device 
including a plurality of FM antennas a$ well as controllable switching 
means for sequent'ally switciiing through one of said plurality of FM 
antennas via an antenna cable to a receiver upon reception of a switching 
control signal, the receiver comprising a multipath detector coupled to a 
pulse generator for generating a pulse signal at the detection of multipath 
interference according to the invention is therefore characterised by a 
pulse shaper following the pulse generator to convert the pulse signal of 
the pulse generator into a pulse signal pair comprising a first signal pulse 
followed by a second signal pulse having a signal polarity opposite to the 
signal polarity of the first signal pulse, said pulse signal pair having a 
waveform varying symmetrically around a reference level and being 
supplied through the antenna cable to the antenna device. 

By applying the measure according to the Invention the pulse signals 
passing the antenna cable have no DC signal energy, therewith 
preventing to cause any DC level variation, including DC variations of a 
detection threshold level. This stabilises the accuracy in the detection of 
those pulse signals. Furthermore, the spectral distribution of signal energy 
of such pulse signals prevents these pulse signals from becoming 
noticeable in the reproduced audiosignals. 

To simplify implementatian of the pulse shaper, the waveform of the pulse 
signal of the pulse generator is ohosen substantially rectangular, varying 
during a first signal transient from a first signal level to a second signal 
level and during a second signal transient from said second signal level to 
said first signal level, the pulse shaper comprising signal di^rentiating 
means for differentiating the pulse signal of the pulse generator to form 
first and second pulse spikes having mutually opposite signal polarity 
occurring substantially during said first and second signal transients. 
These signal differentiating means may preferably comprise a first 






inductance coupled between an output resistance of the pulse generator 
and a DC supply voltage. 

A preferred embodiment of the antenna diversity receiving system 
according to the invention Is characterised by the pulse shaper being 
coupled to the antenna cable through a first FM blocking filter providing for 
a signal suppression within the frequency range of the FM RF broadcast 
frequency band. This strongly reduces pulse signal energy within the 
useful FM RF broadcast frequency band at the antenna cable, and 
smoothens the form of the pulse signal pair into a more or less sinusoidal 
wavefonn. 

A OTst effective implementation of said first FM blocking filter may 
comprise a first parallel LC circuit having a resonance frequency 
substantially corresponding to the center frequency within the frequency 
range of the FM RF broadcast frequency band* 

Another preferred embodiment of an antenna diversity receiving system 
according to the invention, providing effective detection of the above pulse 
signal pairs, Is characterised by the antenna device comprising a control 
signal detector, an input thereof being coupled to the antenna cable for 
supplying thereto pulse signal pairs from the pulse shaper and an output 
thereof being coupled to a control input of said controllable switching 
means, said control signal detector comprising a threshold circuit 
providing a threshold level and generating a switching con^ol signal pulse 
for the controllable switching means when the pulse signal pair occurring 
at the input of the control signal detector exceeds said threshold level. To 
simplify accurate antenna switching in consecutive order, the antenna 
device preferably comprises a counting device ooup!^ between the 
control signal detector and the control input of said controllable switching 
means for counting the switching control signal pulses m a cycle 
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comprising a number of values corresponding to the number of fixed 
antennas of the antenna device. 

To prevent leakage of signals within the frequency range of the FM RF 
broadcast frequency band via the control signal path of the antenna 
device, a second FM blocking filter is provided therein, effecting a signal 
suppression within the frequency range of the FM RF broadcast frequency 
band. Preferably, the second FM blocking filter comprises a second 
parallel LC circuit having a resonance frequency substantially 
corresponding to the center frequency within the frequency range of the 
FM RF broadcast frequency band. 

A preferred emibodlment of an antenna diversity receiving system 
according to the invention, is characterised by the antenna device 
comprising a second inductance being DC coupled ittrough the antenna 
cable in parallel to said first inductance, said second inductance being 
coupled between an input of the control signal detector and a reference 
voltage. The first and second inductances form part of the above 
differentiating means of the pulse shaper and are given Inductance values 
with regard to the output resistance of the pulse generator to properly 
differentiate the pulse signal of the pulse generator. 

Another pretended embodiment of an antenna diversity receiving system 
according to tiie invention, Is characterised by an AM antenna being 
coupled via AM amplifying means to the antenna cable and by AM signal 
compensation means for compensating AM signals occurring at a first 
input by AM signals occum*ng at a second input thereof, said first and 
second input being respectively coupled to the antenna cable and an 
output of said amplifying means, an output of said AM signal 
compensation means being coupled to said controllable switching means. 
This measure allows for the reception of RF AM broadcast signals, while 
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preventing amplitude variations due to such RF AM broadcast signals 
from being detected as switching control signals. False antenna switching 
operations are therewith effectively avoided. 

Preferably, the output of the AM signal compensation means is being 
coupled ttirough the control signal detector to said controllable switching 
means. 

To increase the accuracy rn compensation, the AM amplifying means Is 
coupled through an inverter stage to the second input of the AM signal 
compensation means, the AM signal compensation means comprising an 
adder circuit for an addition of the signals at the first and second inputs of 
the AM signal compensation means. Alternatively, the AM amplifying 
means may be constituted by a balanced AM amplifier having non* 
inverting and inverting output stages of a balanced AM amplifier being 
respectively coupled to the first and the second input of the AM signal 
compensation means . 

The accuracy of compensation may be further increased by first high pass 
filter means coupled between the output of the first AM signal amplifier 
and the antenna cable and second high pass filter means coupled 
between the output of the second AM signal amplifier and the second 
input of the AM signal compensation means for a high pass selection of 
the AM RF frequency band. 

These and further aspects and advantages of the inventbn will be 
discussed more In detail hereinafter with reference to the disclosure of 
preferred embodiments, and in particular with reference to the appended 
Figures showing a pretended embodiment of a receiver according to the 
Invention. 
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Herein, it is shown in: 

Figure 1 a preferred ennbodiment of an antenna diversity receiving s^^em 
according to the invention comprising an antenna device osupled via an 
antenna cable to a receiver; 

Figure 2 a preferred embodiment of a muitipath detector and a pulse 
generator for use in the antenna diversity receiving system of Figure 1; 

Figure 3 A-B tinrw plots of the ou^ut signais of the muitipath detector of 
Figure 1; 

Figure 4 a-c time plots of output signals of respectively the muitipath 
detector, the pulse generator and a pulse shaper following said pulse 
generator of Figure 1 . 

Figure 1 shows a preferred embodiment of an antenna diversity receiving 
system according to the invention for use in cars comprising an antenna 
diversity box 1, inputs thereof being connected to an antenna system 
having a single AM antenna AM and FM antennas FM1-FM4. In contrast 
with the antennas used in the above dted pnor art reference, these AM 
and FM antennas AM and FM1-FM4. each have a fixed predetemnined 
area! characteric. In a practical embodiment, the fixed predetermined 
areal characterics of the FM antennas FM1-FM4 are chosen to mutually 
differ such, that they each provide a maximum areal gain factor in 
mutually different directions. Preferably, the mutually differing angles of 
maximum areal gain are chosen to cover the liill angular area. In which 
proper reception of an RF FM broacast signal is most likely to occur. An 
output of the antenna diversity box 1 is coupled via a first antenna cable 
terminal 2, an antenna cable 3 and a second antenna cable terminal 4 to 
a receiver 6. When used in a car, the antenna diversity box 1 is mounted 



dose to the antenna system, e.g. an antenna structure integrated in ttie 
rear window of a car, this combination of antenna diversity box and 
antenna system hereinafter also being referred to as ''antenna device" 
The receiver 5 may be mounted elsewhere in the can e.g. in a front 
dashboard panel. The antenna diversity box 1 Includes controifable 
switching means 6 having antenna terminals s1-s4 being respectively 
coupled to FM antennas FM1-FM4 and means to switch through one of 
said FM antennas FM1-FM4p e.g. FM antenna FM4, to a switch output 
terminal sO. Upon reception of a switching control signal at a switching 
control input ci of the controllable switching means 6, said one FM 
antenna is disconnected from the switch output terminal sO, after which 
another FM antenna, e.g. the FM antenna following In subsequent order 
said one FM antenna - in tiie given example FM antenna FM1 - Is 
switched through to the switch output terminal sO. The FM antenna now 
actually supplying a broadband RF FM broadcast signal to the switch 
output terminal sO, hereinafter also referred to as actual FM antenna^ is in 
position somewhat shifted with regard to the former actual FM antenna, 
and also different with regard to its antenna gain characteristic. This may 
very well improve the signal quality of the broadband RF FM broadcast 
signal at the switch output terminal sO* The switch output terminal sO is 
coupled to a broadband RF FM bandfilter 5 providing broadband selection 
and/or amplification of the received broadband RF FM signal and supplies 
the same through a DC blocking capacitor Cb1 and the antenna cable 
terminal 6 to the antenna cable 3, for which In practice a coax type cable 
is used. The AM antenna AM is being coupled via the antenna diversity 
box 1 to the first antenna cable tennlnal 2, as will be explained In more 
detail hereinafter 

The second antenna cable tenminal 4 constitutes an RF Input for the 
receiver 5 and is followed via a DC blocking capacitor Cb2 by an AM/FM 
tuner 8. The broadband RF AM and FM signals passing the antenne cable 




6 therewith arrive at the AM/FM tuner 8, which selects and demodulates a 
wanted AM RF signal into a baseband AM modulation signal, respectively 
a wanted FM RF signal into an FM IF signal followed by a demodulation of 
the FM IF signal Into an FM stereomultiplex stgnaL The output signal of 
the AM/FM tuner 8 comprising said baseband AM nnodulatlon signal or 
said FM stereomultiplex signal, as the case may be, is supplied to a signal 
processor 9, in which these signals are further processed Into a baseband 
audiosignal, respectively, into left and right baseband stereosignals. 
Reproduction of these signals takes place In first and second 
loudspeakens; LSI and LS2. 

The receiver 3 also comprises a multipath detector 10 being coupled to 
the AM/FM tuner 8 to receive therefrom a signal indicative for the level of 
the FM IF signal, hereinafter also refenred to as IF level signal, as well as 
the above tuner output signal comprising the FM stereomultiplex signal. In 
the embodiment shown, the multipath detector 10 is implemented with an 
IC type TEA 6101, which is connected to a pulse generator 11. The 
occurrence of an amplitude dip in tlie FM IF signal coinciding with 
distorsion in a frequency range of the tuner output signal above the 
frequency range of the FM stereomultiplex signal, is Indicative for the 
occurrence of multipath distorsion, in which event the multipath detector 
10 triggers the pulse generator 11 to generate a pulse signal of a standard 
rectangular waveform, varying during a first signal transient from a first 
signal level to a second signal level and during a second signal transient 
from said second signal level to sakJ first signal level. The operation and 
function of the multipath detector 10 and the pulse generator 1 1 shall be 
described in more detail with reference to Figures 3 and 4. 

An output of the pulse generator 11 is coupled to a pulse shaper 
comprising signal differentiating means RLC for differentiating the 
standard rectangular puise signal waveform of the pulse generator to 



convert said rectangular pulse signal wavefonn tnto a pulse signal pair 
(Xjmprising a first signal pulse, or a first pulse spike, followed by a second 
signal pulse, or a second pulse spike, having a signal polarity opposite to 
the signal polarity of the first signal pulse, and occuning substantially 
during said first and second signal transients. The overall waveform of the 
pulse signal pair therewith varies symmetrically around a reference level. 

The pulse shaper is coupled to a first FM blocking filter 12 providing for a 
signal suppression within the frequency range of the FM RF broadcast 
frequency band. Said first FM blocking filter 12 comprises a first parallel 
LC circuit having a resonance frequency substantially a)rresponding to 
the center frequency within the frequency range of the FM RF broadcast 
frequency band* This finst FM blocking filter 12 strongly reduces the 
occun^enoe of pulse signal energy within the useful FM RF broadcast 
frequency band at the antenna cable, and smoothens the form of the 
pulse signal pair. The pulse signals at the second antenna cable terminal 
4, I.e. at the RF Input of the receiver 5 are therewith prevented from 
becoming noticeable in the reproduced audiosignals. Furthermore, the 
pulse signals passing the antenna cable 3 to the antenna diversity box 1, 
have no DC signal energy, therewith preventing to cause any DC level 
variation, Including DC variations of a detection threshold level. Apart 
therefrom, the mutually opposite polarities of the first and second signal 
pulses prevent any parasitic DC level Integratbn at p-n diode junctions of 
transistors used in the various circuitry of the antenna device from 
cccunring. This stabilises the accuracy in the detection of those pulse 
signals. 

A bias voltage is supplied through a first inductance L1 and an inductance 
of the first FM blocking filter 12 to said second antenna cable terminal 4. 
In the antenna diversity t>ox 1, the first antenna cable terminal 2 is DC 
coupled through an inductance of a second FM blocking filter 13 to a 
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mass connected a second inductance L2. Said bras voltage is used to 
bias both antenna diversity box 1 and receiver 5. 

The aboven^entloned signal differentiating means RLC for differentiating 
the standard rectangular puise signal waveform of the pulse generator 1 1 
includes a resistor R coupling the output of the pulse generator 11 via a 
capadtor C to the common connection between the first inductance LI 
and the first FM blocking fitter 12. Via said inductance of the first FIVI 
blocking filter 12. the antenna cable 3, the inductance of the second FM 
blocking filter 13, the first inductance LI Is connected in parallel to the 
second Inductance L2, both first and second inductances LI and L2 
therewith being effective with the resistor R at the output of the pulse 
generator 1 1 and the capacitor C in the differentiation of the standand 
rectangular pulse signal waveform of the pulse generator 11. Said resistor 
R may be constituted by the output resistance of the pulse generator 1 1 
itself- The values of the various elements (R. C, L1 and L2) are chosen to 
properly obtain the above pulse signal pair from the standard rectangular 
pulse signal waveform of the pulse generator 1 1 . 

The second FM blocking filter 13 is to prevent leakage of signals at the 
first antenna cable temiinal 2 within the frequency range of the FM RF 
broadcast frequency band via a control signal path of the antenna device. 
For this purpose, the second FM blocking filter 13 Is designed to effect a 
signal suppression within the frequency range of the FM RF broadcast 
frequency band. Preferably, the second FM blocking filter therefore 
comprises a second parallel LC circuit having a resonance frequency 
substantially corresponding to the center frequency within the frequency 
range of the FM RF broadcast frequency band. 

An output of the second FM blocking filter 13 is coupled via subsequently 
first high pass filter means 14 and AM signal compensation means 15 to a 




control signal detector 16 to detect the occurrence of a pulse signal pair. 
For an effective detection of the above pulse signal pairs, the control 
signal detector 16 comprises a tiireshold circuit providing a threshold level 
and generates a switching control signal pulse when the pulse signal pair 
occurring at the Input of the control signal detector 16 exceeds said 
threshold level. These switching control signal pulses are therewith 
indicative for the occurrence of a multipath distorsion in the received RF 
FM signal. 

To simplify accurate antenna switching in a predetemilned sequential 
order, the antenna device preferably comprises a counting device 17 
coupled between the control signal detector 16 and the control input ci of 
said controllable switching means 6. The output value of the counting 
device 17 varies monotonously with each switching control signal pulse of 
the control signal detector 16 within a counting cycle, the number of 
values within one cycle corresponding to the number of fixed antennas 
FM1-FM4 of the antenna device. The use of such counting device 
introduces a degree of freedom in the choice of an eventual counting 
cycle of the pulse generator 11. The counting device 17 may preferably 
comprise a type Johnson counter. 

The AM antenna AM is coupled via AM amplifying means 18 and the 
common connection between the second inductance L2 and the second 
FM blocking filter 13 to the antenna cable 3. The second FM blocking filter 
strongly reduces any distorsion or other unwanted signals received by the 
AM antenna AM and occurring within the FM RF frequency range from 
arriving via the antenna cable 3 at the RF Input of the AM/FM tuner 8. 

However, the RF AM broadcast signals arriving at the first antenna cable 
terminal 2 may strongly vary and such amplitude variations could easily be 
mistaken for multipath indicative pulse signal pairs. To prevent such 
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amplitude variations from Initlatng false antenna switching operations the 
output signals of the AM amplifying means 18 are being supplied via the 
common connection between the second Inductance L2 and the second 
FM blocking filter 13 and the first high pass bandfilter 14 to a first input of 
the AM signal compensation means 15 and via an Inverter 19 inverting the 
polarity of the output signals of the AM amplifying means 18 and a 
second high pass bandfilter 20 to a second Input of the AM signal 
compensation means 15. The cut off frequency of said first and second 
high pass bandfilters 14 and 20 are chosen to correspond to the lower 
limit frequency of the AM RF broadcast frequency band, i.e. 144 Khz. The 
first and second high pass bandfilters 14 and 20 therewith select the 
broadband RF AM broadcast signals and do not hinder passage of pulse 
signal pairs from the output of Itie second FM blocking filter 13 to the AM 
signal compensation nrieans 15. The AM signal compensation means 15 
provide for a cancellation of broadband AM RF signals supplied to its first 
and second Inputs and may be constituted by an adder or a subtracter. In 
the embodiment shown signal polarity inversion is carried in the Inverter 
19. allowing to use an adder for the AM signal compensation means 15. 
Such signal polarity inversion may alternatively be obtained, by using a 
balanced AM amplifier having non-Inverting and Inverting output stages 
(not shown). Another alternative solution is to use a subtracter for the AM 
signal compensation means 15, which removes the necessity for a prior 
signal polarity Inversion. The compensation of AM RF broadcast signals in 
the Input signal path of the control signal detector 16 allows for a 
continuous reception of RF AM broadcast signals at the RF input of the 
AM/FM tuner 8, while preventing amplitude variations due to such RF AM 
broadcast signals from being detected as switching control signals. False 
antenna switching operations are therewith effectively avoided. 
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The positioning of the first high pass filter 14 in the signal path between 
the second FM blocking filter 13 and the AM signal compensation means 
15 allows for a simple DC bias provision for the AlVI amplifier 18. 

Figure 2 shows a prefenred embodiment of a multlpath detector 10 being 
implemented with Philips* IC TEA6101and a pulse generator 1 1 for use In 
the antenna diversity receiving system of Figure 1. This IC is provided with 
4 pin connectors fmi , fm2, fm3, fm4, an example of the binary signals 
occurring at these pin connectors ftn1, fm2, fm3, fm4 upon detection of 
multlpath distorsion exceeding a certain predetermined multipath 
threshold level occurring at sequential points in time t1-t4 are respectively 
shown in signal plots A. C and D of Figure 3. In time, only one of these 
binary signals has a high output voltage or digital "1" valua During such 
high output voltage or digital "1" value, the corresponding antenna FMI, 
FM2, FM3 or FM4 is to be switched through via the antenna cable 3 to the 
RF receiver input 4. The description of the function of the Philips' 10 
TEA6101 given sofar is sufficient for a proper understanding of the 
invention. For further details reference is made to the relevant Philips IC 
Data Handbook of this IC. 

The pin connectors fm2 and fnvi are coupled to exclusive OR gates 61 
and G2 of the pulse generator 11« respectively, directiy as well as through 
delay elements R1C1 and R2C2, respectively. Outputs of the exclusive 
OR gates GI and G2 are coupled to inputs of a non-exclusive OR gate 
G3, which is connected to the pulse shaper comprising the 
abovementioned differentiating means RLO (the inductance L being 
formed by the first and second Inductances L1 and L2 in parallel). The 
delay elements R1C1 and R2C2 each comprise an RC circuit dela>flng the 
supply of the digital value supplied at the pin connectors fhi2 and fm4 over 
an RC time constant to one of the inputs of the respective exclusive OR 
gates GI and G2- A high or digital "1" value arising at e.g. pin connector 




fnrj2 upon detection of a multipath distorsion on a point in ttme t1, will 
Imnnediately be supplied to the one Input of the exclusive OR gate G1 and 
some time later at the other input of said exclusive OR gate G1. This 
results In a pulse shaped signal having a rectangular waveform at ttie 
output of said exclusive OR gate G1, the pulsewidth thereof being 
determined by the RC timeconstant of the delay element R1C1. This is 
fijrther Illustrated in Figure 4, in which signal plots a-c, are shown based 
on signal plot B of Figure 3, i.e. the binary signal occuning at the pin 
connector fm2 of the multipath detector 10. In a practlcai embodiment, the 
RC timeconstant chosen effectuates a pulsewidth of 1.5 us, as shown in 
signal plot b of Figure 4. As menlioned above, this pulse signal is 
differentiated in differentiating means RLC coupled at the output of the 
pulse generator 1 1 resulting in a pulse signal pair having first and second 
spike pulses of mutually opposite polarity. This spike formed pulse signal 
pair is smoottiened by the first FM blocking filter 12 into pulse signal pairs 
as shown In signal plot c of Figure 4. 

The person skilled in the art will recognize alternative embodiments within 
the ambit of the present invention, the scope of which has justfully been 
determined by the appended Claims hereinafter. For example, the functions 
of the multipath detector 10 and the pulse generator 11 may be realised 
with any multipath detector generating a pulse of standard rectangular 
wavefonm, each time the actually received multipath distorsion increases 
above and/or decreases below a predetermined multipath threshold level, 
the counting device 6 may have a counting cycle different from the 
number of pin connectors of the IC TEA 6101, the pulse width may differ 
from the above chosen value of 1.5 us. the differentiating means may be 
implemented with an alternative frequency dependent cireajit and/or by 
using a single inductance, and with a proper DC bias circuit for the AlVl 
amplifying means 18, the first high pass filter 14 may altematlvely be 





included in the signal pafii between the AM amplif^ng means 18 and the 
second FM blocking filter 13. 
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Claims: 

1. Antenna diversity receiving systenn comprising an antenna device 
including a plurality of FM antennas as well as controllable 
switching nneans for sequentially svwtching through one of said 
plurality of FM antennas via an antenna cable to a receiver upon 
reception of a switching control signal, the receiver comprising a 
muitipath detector coupled to a pulse generator for generating a 
pulse signal at the detection of muitipath interference, 
characterised by a pulse shaper following the pulse generator to 
convert the pulse signal of the pulse generator Into a pulse signal 
pair comprising a first signal pulse followed by a second signal 
pulse having a signal polarity opposite to the signal polarity of the 
first signal pulse, said pulse signal pair having a waveform varying 
symmetrically around a reference level and being supplied through 
the antenna cable to the antenna device. 

2. Antenna diversity receiving system according to claim 1, 
characterised by the pulse signal of the pulse generator having a 
standard, substantially rectangular wavefbmri, varying during a first 
signal transient from a first signal level to a second signal level and 
during a second signal transient from said second signal level to 
said first signal level, the pulse shaper comprising signal 
differentiating means for differentiating the pulse signal of the pulse 
generator to form first and second pulse spikes having mutually 
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opposrte signal polarity occurring substantially during said first and 
second signal transients . 

3. Antenna diversity receiving system according to claim 2, 
characterised by the signal differentiating means comprising a first 
inductance coupled between an output resistance of the pulse 
generator and a reference voltage. 

4. Antenna diversity receiving system according to one of darms 1 to 
3, characterised by the pulse shaper being coupled to the antenna 
cable through a first FM blocking filter providing for a signal 
suppression within the frequency range of the FM RF broadcast 
frequency band, 

5. Antenna diversity receiving system accorxJing to claim 4, 
characterised by the first FM blocking filter comprising a first 
parallel LC circuit having a resonance frequency substantially 
corresponding to the center frequency within the frequency range 
of the Fiyi RF broadcast frequency band, 

6- Antenna diversity receiving system according to one of claims 1 to 
5, characterised by the antenna device comprising a control signal 
detector, an Input thereof being coupled to the antenna cable for 
supplying thereto pulse signal pairs from the pulse shaper and an 
output thereof being coupled to a control input of said oontroliabie 
switching means, said control signal detector comprising a 
threshold circuit providing a threshold level and generating a 
switching control signal pulse for the controllable switching means 
when the pulse signal pair occurring at the input of the control 
signal detector exceeds said threshold level. 




7. Antenna diversity receiving system according to claim 6, 
characterised by the antenna device comprising a counting device 
coupled between the control signal detector and the control input of 
said controllable switching means having a counting cyde of 
counting values coiresponding to the number of fixed antennas of 
the antenna device. 

8. Antenna diversity receiving system according to daim 6 or 7, 
characterised In that the antenna device comprises a second FM 
blocking filter providing for a signal suppression wHhin the 
frequency range of the FM RF broadcast frequency band. 

9. Antenna diversity receiving system according to one of claims 6 to 

8, characterised by tfie second FM biocWng filter comprising a 
second parallel LC circuit having a resonance frequency 
substantially corresponding to the center frequency within the 
frequency range of the FM RF broadcast frequency band. 

10. Antenna diversity receiving system according to one of claims 3 to 

9, characterised by the antenna device comprising a second 
inductance being DC coupled through the antenna cable In parallel 
to said first inductance, said second inductance being coupled 
between an input of the control signal detector and a bias reference 
voltage. 

11. Antenna diversity receiving system according to one of claims 1 to 

10, characterised by an AM antenna being coupled via the antenna 
cable to the receiver and by AlVI signal compensation means for 
compensating AM signals occuning at a first Input by AM signals 
occuning at a second Input thereof, said first and second input 
being respectively coupled to the antenna cable and the AM 
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antenna, an output thereof being coupled to said contFollable 
switching means. 

12. Antenna diversity receiving system according to claims 6 and 11, 
characterised in ttiat the output of the AM signal compensatlcn 
means is being coupled through the control signal detector to said 
controllable switching means. 

13- Antenna diversity receiving system according to claim 11 or 12, 
characterised in that the AM amplifying means is coupled through 
an inverter stage to the second input of the AM signal 
compensation means, the AM signal compensation means 
comprising an adder circuit for an addition of the signals at the first 
and second inputs of the AM signal compensation means. 

14. Antenna diversity receiving system according to claim 11 or 12, 
characterised in that the AM amplrfying means comprises a 
balanced amplifier having non-inverting and inverting output 
stages. 

15* Antenna diversity receiving system according to one of claims 1 1 to 
14, characterised by first high pass filter means coupled between 
the AM signal amplifier and the first input of the AM signal 
compensation means and serand high pass filter means coupled 
between the AM signal amplifier and the second input of the AM 
signal compensation means for a high pass selection of the AM RF 
frequency band. 

16. Antenna diversity receiving system according to claim 16, 
characterised in that the first high pass filter means is coupled 
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between the common connection of the second FM blocking filler 
and the second inductance. 

17. Antenna diversity receiving system according to one of claims 1 to 
16, characterised In that each AM and FM antennas have a fixed 
predetermined area! characteristic. 

18. Antenna diversity receiving system according to claim 17, 
characterised the fixed predetermined areal characterics of the FM 
antennas are chosen to provide a maximum area! gain factor in 
mutually different directions. 

19. Antenna diversity receiving system according to claim 18, 
characterised that the mutually differing directions of maximum 
areal gain are chosen to cover an angular area, in which proper 
reception of an RF FM broacast signal is most likely to occur. 

20. Receiver for use in an antenna diversity receiving system according 
to one of claim 1 to 19. 

21. Antenna device for use in an antenna diversity receiving system 
according to one of claim 1 to 20. 
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Abstract 



Antenna diversity receiving system comprising an antenna device 
Including a pturaJity of FM antennas as well as controllable switching 
means for sequentially switching through one of said plurality of FM 
antennas via an antenna cable to a receiver upon reception of a switching 
control signal. The receiver comprises a multipath detector coupled to a 
pulse generator for generating a pulse signal to be used as such switching 
control signal. To secure accurate detection of said swftching control 
signal the pulse generator is coupled to a pulse shaper to convert the 
pulse signal of the pulse generator into a pulse signal pair comprising a 
first signal pulse followed by a second signal pulse having a srgnal polarity 
opposite to the signal polarity of the first signal pulse, said pulse signal 
pair having a waveform varying symmetrically around a reference level 
and being supplied through the antenna cable to the antenna device. 



Figure 1 



